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What we will cover today

NCBI
Genomic Databases
UCSC

Genomic DNA annotation




Public Genome Sequence
Databases
NCBI

— http://www.ncbi.nlm.nih.gov/mapview/
UCSC’s Genome Browser
— http:genome.ucsc.edu

Ensembl
— http://www.ensembl.org

NCBI

Established in 1988

Public databases

Develops software

Disseminates biomedical information




Genomic Databases

Sequencing of the whole genome of the
organism
Sequence must be annotated

Location of genes

Location of transcribed regions

Location of promoters

Function of motifs

Function of other DNA sequences
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GenBank Release 141.0 April 15, 2004

Species Genome size Bases Entries
Homo sapiens 23.400.0000000  10.560.736.393  T.714.277
Mus musculus 3.454.200.000  6.450.232.821  5.564.579
Rattus norvegicus 2.900.000.000  5.591.143.518 891,457
Danio rerio 1.900,000.000  1,618,827.573 676,851
Zea mays 3.000.000.000  1.397.639.356 2,223,532
Oryza sativa 3.000,000.000 721,821.674 278,603
Drosophila melanogaster 180,000,000 706.193.357 371,061
Gallus gallus 1.200.,000.000 536.996.850 640.700
Arabidopsis thaliana 100,000,000 523.321.0096 704,721
Canis familiaris 3.353,500.000 518,559,948 897,964

. 729,430
- 417,529,842 193,036
739,500,000 403,789.999 595,900

Bos taurus

Pan troglodytes
Brassica oleracea

Xenopus tropicalis 759,500,000 387,275,343 482,771
Macaca mulatta 3,543,000,000 348,661,468 25,638
Triticnm aestivium 16,978,500,000 306,392,981 558,768
Ciona intestinalis 200,000,000 294,290,804 499,314
Medicago truncatula 400,000,000 288,184,704 311,741
Xenopus laevis 3,100,000.000 283 857,727 448 932
Caenorhabditis elegans 100,000,000 240,828,575 238,585
Total 38,989,342,565 33,676,218
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How was genomic sequence
data generated?

Clone-by-clone shotgun sequencing

Whole-genome shotgun sequencing

Overview of seguencing strategies

Clone-by-clone shotgun sequencing Whole-genome shotgun sequencing




Clone-by-clone shotgun sequencing

Green ED. Slrategies fo
sequencing aof
Mat Rey Genet

Courtesy of Grog Schuler, HCBI

Human genome sequence d‘.‘:‘.‘:ﬁ”lm}f

Overlaping draft clones

BACs

Break clones info
* conslituent fragments

Reassemble using
* sequence overlaps

Order using ESTs and
~ plasmid reads

MT_ contig




Status of the human genome sequence

All chromosomes are now considered finished
Build 33; April 2
= =400 gaps, averaging <100 Kb, representing DNA regions with unusual
structures that can't be reliably sequenced
« 138 unplaced contigs each with sequence from a single clone
= Asgsembly will be updated as gaps are closed

Build 34; July 2003
= 11 Mb (~0.4%) more finished nuclectides than build 33
« Covers ~99% of gene-containing regions in the genome

NCBI and Ensembl currently display build 33; UCSC features a partially
annotated build 34, as well as older assemblies

UCSC is usually the first to display new assemblies, followed by NCEBI
and then Ensembl.

Whole genome shotgun sequence (WGS) is now
completed (7x coverage)

‘MGSC Version 3" is the current assembly of the WGS
Sequence will be finished by sequencing individual BACs
and incorporating WGS

NCEI, UCSC, and Ensembl provide browsers based on an
assembly that combines MGSCv3 with finished BAC

sequence (called build 30 at NCBI and Ensembl, Feb 2003
at UCSC)




Rat genome sequencing

Draft genome assembly produced by the Rat Genome
Sequencing Consortium

Hybrid approach combined clone by clone and whole
genome shotgun methods

Assembly covers more than 90% of the genome

UCSC displays v. 3.1 (June 2003); not clear what assembly
is shown by NCBI, or whether Ensembl shows v. 2.0 or 2.1

A gene can encode more than one mRNA and protein
— Protein
I N mRNA

Exon Exon Exon Exon

mepy o 0

Intron Intron Intron

Promoter [ ] mRNA

Protein




Specific Genome Databases

Human

— http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM
Mouse

Drosophila

Nematode

Arabidopsis

Many others

Genome ¢

Complex algorithms needed to incorporate all sequence data
Assemblies updated periodically as new sequence becomes available
+ Mouse and human genomes assembled by NCBI
+ QOther genomes assembled by sequencing centers or consortia
UCSC is usually the first to display new assemblies, followed by NCEI
and then Ensembl
* “Pre-release” assemblies and annotations available at
« UCSC: hffpfgenome-lest. cse ucsc.edus
« prelEnsembl: Aftp-pre ensembl.org’
» UCSC provides access to older genome assemblies and annotations; NCBI
and Ensembl do not
IF ¥YOU ARE COMPARING DATA FROM DIFFERENT GENOME
BROWSERS, MAKE SURE YOU ARE LOOKING AT THE SAME
VERSION OF THE ASSEMBLY




Genome Assembly Versions

- Same assembly? | UCSC NCBI

Human |Yes May 2004/hg17/Build | Build 35.1 | Build 35

35
Yes May 2004/mmS/Build | Build 33.1 | Build 33

33

Rat Yes June Build2.1 |RGSC 3.1 (RGSC
2003/m3/RGSC 3.1 3.2 on prel)

Chicken | Yes(?) February Build 1.1 WASHUC
2004/galGal2

Chimp | Yes, but NCBlis |MNowvember 2003/ Build 1.1 | CHIMP1

using a different | panTro1/NCEI Build
chromosome 11

numbering
system

UCSC Genome Bioinformatics

Human, Chimp, Dog, Mouse, Rat, Chicken,
and others

Human Genome Browser

Query using gene symbols
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Release Date: July 30, 2004
Reference: Briggemann F | et al
The complete genome sequence of
Frapionibacterium acnes,

a commensal of human skin

Science 305 (5684), 671-673 (2004)
Lineage: Bacieria; Actinobacteria;
Actinobactaridas; Actinomyceiales:

Histary

The whole genomes of over 1000 viruses and over
100 micrabes can be found in Entrez Genome. The
genomes represent both completely sequenced
organisms and those for which seguencing is in
progress. All three main domains of life - hacteria,
archaea, and eukaryota - are represented, as well
as many viruses and organelles

I Propionibacterium acnes KPA171202

Fropioxiba ae; Propianiba

ename Orgamism:

Frapionibacterium acnes KPATT1202
Genome sequence information

Stze: 2,560,265 bp

Proteins: 2,287

Secuence data files submitted to

aceas;
Fropionibacterium; Propionibacterium acnes

Ve

Clipboard

» New releases
Caenorhabditls
eiegans

assembled and

Sequence

-

Microbial

SGenome

release W397 of the

annotated genome

Details

Related resources

reference sequences and

resources
Organelle

reference sequences and

tools
Viruses

reference sequences and

tools

SARS Coronavirus

Resource

analyses

sequence data and

Plant Genomes Central
major plant genome

projects

WIGE Projects

‘Whole Genome Shotgun

sequencing
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Humanhttp://www.ncbi.nlm.nih.gov/genome/guide/human/
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Mouse

http://www.informatics.jax.org/mgihome/MGD/aboutMGD.shtml

0 The Mouse Genome Dalabase (MGD) - Microsofl Internel Explorer
Yo Fgetes Jock e
X (@) b JOsewar Favortes @ veda

48] e woven.informatics. . egimainome MGDYabout M. shimi

The Mouse Genome Database (MGD)

ome Informatics
Home Hal

Table of Contents

Arabidopsis

http://mips.gsf.de/proj/thal/db

- Arabidopsis thaliana - Microsoft Internet Explorer

fle Edit Wew Favortes Tools Help
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._&LMmDB Genome Viewer ~Search  Tables  About /

GenomeViewer

MATDB entry page

Graphical view:

About/Guided Tour | ftp | Arabido, group home

Chloroplast News:
tochondrion
We are migrating to a new web server and there may be

some unavailable services today. We apologize for the
155t inconvenience.
***** Links to Plalet and the MIPS FunCatDatabase are

Chloroplast integrated
Mitochondrion Upcoming meetings:

International Confarence on Arabidopsis Research

}:m—:m July 11th - 14th 2004

Plant GEMs Lyon 2004 BE

Francs (Lyer) 22-26 September 2004,

External annotation on GPI anchored proteins has been
updated and now contains 30 experimentally confirmed
proteins (Borner et al., 2003)

Protein analyses based on PEDANT have been updated.

B Intermer




Stanford Genomic Resources

Saccharomyces
Microarrays
Arabidopsis
Human, Mouse, Rat
Candida
Tetrahymena

UCSC

http://genome.ucsc.edu

Genomes available in database
Human
Chimp
Dog
Rat
Chicken
Drosophila
C. elegans
Yeast
Others




UCSC Genome Bioinformatics

Genomes

Gene Sorter

— Searches for related genes
BLAT Search

— Paste in query sequence to find it location in the
genome

In-Silico PCR

— Searches sequence database with PCR primers
Can download portions of database
Encode

— Information on function of DNA sequences

23 UCSC Genome Browser Home - Microsoft Internet Explorer
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UCSC Genome Bioinformatics

About the UCSC Genome Bioinformatics Site

This site contams the reference sequence and working draft assemblies for a large collection of
genomes. It also shows the CFTR {cystic fibrosis) region n 13 species and prowides a portal to the
ENCODE project

TWe encourage you to exzplore these sequences with our tools. The Genome Browser zooms and
scrolls over chromosomes, showing the work of annotators worldwide. The Gene Sorter shows
expression, homology and other mformation on groups of genes that can be related in many ways
Blat quickly maps your sequence to the genome. The Table Browser prowides convenient access to
the underlying database

News News Archives p
23 July 2004 - NCBI Human Build 35 released on Genome

Browser

The latest human genome reference sequence (INCBI Build 35, May 2004) is now available as
database hg17 i the TCSC Genome Browser and Blat server. This sequence was obtaned from
WCEI and was produced by the Intemational Human Genome Sequencing Consortirm,

Bulle downloads of the data are avalable wia FTP at fpihedownload. cseucsc. edw/ooldenPathihg17
ot through the Downloads ink on this page. We recommend that you use FTP rather than HIML

Frw thin deermedond B lrwmn ne smslbin e Slaa




GenBank

http://www.ncbi.nlm.nih.gov/Genbank/index.
html

Nucleotide sequences
>130,000 organisms

Annotated records with coding region
features and amino acid translations
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» What does NCBI do?

Established in 1988 as a national resource for
molecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease. More

HIV-1 Proti teraction Database

HIV/AIDS researchers can now access a database
of known interactions of HIV-1 proteins with
proteins from human hosts, The database offers a
concise summary of these interactions with links to
PubMed, sequence data, and genes. Read more...

Entrez Gene

You can now use Entrez to search for
information centered on the concept of 3
gene, and connect to many sources of related
information both within and outside NCBI.

¥ Clusters of
orthologous groups

¥ Coffes Break,
Genes & Disease,
MCEI Handbook
¥ Electronic PCR
* Entrez Home

¥ Entrez Tools

¥ Gene expression
omnibus (GEOQ)

¥ Human genome
resources

¥ LocusLink

¥ Malaria genetics &
genomics

¥ Wap Viewer

» dbhHC

# Internet
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PRGN ncBI Resource Guide
Each link inthis Resource Guide leads io a brief description of the resource on ihis page, ihen fo ihe resource iiselfl. An
Alphabetical Quicklinks Table provide divect links to resowrces and bypass the descripfions.
RESQURCES BY CATEGORY ALPHABETICAL INDEX
with links to resource descriptions
About NCBI (To bypass descriofions, use the Alphabetical Quicklinks Table.)
programs and services, NCEBI handhoak, About NCBI GenBank Prateins Sequences
what's new, NCBI Mews, exhibit
schedule, postdoctoral fellowships, Announcements encank sample record . PROWW
organizational structure, contact ASN A Genes Hew PubMed
information, announcements e-mail lists,
resource statistics, site search Bankit Genes and Disease entral
GenBank BLAST Genomes and Maps RefSeq
averview, submit sequences, submit
genomes, sample record, GenBank ELink GEOQ Research at NCEI
divizions, statistics, releaze notes, .
international collaboration, FTP GenBank Bonks Glossaries Retrovinuses
Molecular Databases Cancer Chromosomes  Handbook SAGEmMap
nuclectides, proteins, structures, genes, . .
GENE EXArEsSIOn, tEXanoMTy CDART HIV Interactions new Science Primer
Literature Databases ChD HTG=s Seminars
PubMed, PubMedCentral, Journals,
OMIM, Books, Citation Matcher CGAP HomaloGene Sequin
Genomes and Maps . Clones Human Genome Site Search
organism collections (including Entrez Resources
Genomes, Map Viewer, Entrez Gene,
and UniGene), human, mouse, rat, cow, Cn3D EETE,TTID,HEEF SRHHARH @ CBH v

Mimbmbnme b

&

# Internet




17 GenBank Divisions

Primate Synthetic

Rodent Unannotated

Mammalian Expressed sequence tags
Other vertebrate Patent

Invertebrate Sequence tagged sites
Plant, fungal, algal Genome survey sequences
Bacterial High-throughput genomic
Viral Unfinished high-
bacteriophage throughput genomic

Submitting sequences to
GenBank

Banklt

— Via WWW

Sequin

— Stand alone. No WWW access needed
SequinMacroSend

— Large files

TBL2ASN

— Automates the creation of sequence records for
submission to GenBank

Also, batch files of sequences can be sent
— For large numbers of sequences




Use Banklt if:
*you have one or a few sequence submissions
syou prefer to use a WWW-based submission tool
syour sequence annotation is not complicated
*you do not require sequence analysis tools to submit
your sequence(s)

Use if:
syou are submitting long or complex submissions
*you are submitting mutation, phylogenetic, population,
environmental, or segmented sets
*you would like graphical viewing and editing options,
including the alignment editor
*you would like network access to related analytical
tools

At this time the following types of submissions are NOT
acceptable:

*sequences of less than 50 bp in length

*a genomic sequence of multiple exons joined together
without the sequence of the intervening introns

sprimer only sequences

sprotein only sequences

*non-biologically contiguous sequences containing internal
unsequenced spacers

*sequences containing a mix of genomic and mRNA
sequence represented as a single sequence

*Expressed Sequence Tag (EST) submissions (should be
submitted through the system)

*Genome Survey Sequence (GSS) submissions (should be
submitted through the system)




Banklt

http://www.ncbi.nlm.nih.gov/BankIt/
Submit by WWW
New submission

Update an existing GenBank record

Address | ] http:jev.nckil.nim, ik, gov/Barkit] W ﬂ &0

Links **

TS SToTT

» Banklit: GenBank Submissions by WWW

« GenBank provides annotation examples and descriptions for
several types of sequence submissions.

« To prepare a New GenBank submission, enter the size in
nucleotides of your contiguous sequence here and

press

For each complete submission you have made to us, you will
recelve by email the following:

1. anautomatic preliminary GenBank flatfile,
incorporating the information about your sequence as
you have submitted it to us

2. aGenBank accession number fwithin twio working
days)

3. acompleted GenBanl flatfile, processed by a member
of our GenBank Annctation Staff

[f you do not receive one of these from us by email within the
time frame indicated, please send an inquiry to gh-
admin@@nchinlim.nih.goy and include your Banklt number.

To Update an existing GenBank record (via a Web form),
press

Click here for more detailed information about updating an
existing GenBank flatfile.

Revised 18 June, 2003




Eile Edit ‘Wiew Favorites Tools Help n

Ll
Oﬁack ) ﬂ E o) /-'Search 5.7 Favortes @ Media ) - &
Address 2] hitp: v nebi.nim.nih gov/Bankltnph-bankt coi v|B e ks
-

General Submission Information

Multiple Submissions Information

Ifyou are submitting more than one sequence at this time, please number each sequence and indicate the total
number of sequences to be submitted so that we can correctly assign consecutive accession numbers to your set.
Important. please note that BankTt iz a mulfi-page submission tool, and that you must complete all pages for each
sequence you are submitting. Each sequence you submit should begin with its own unique BankTt identification
number.

This submission is number |1 of a total of |1 submission(s).

Note: If sequence iz identical in multiple scurces (le: different gecgraphies/specimensfisolates/strains),
then each sequence from each source must be a separate submission

Contact Information

First name: Last name:

Department: Institution:

Straat:

Cligy: State/FPravince:

ZIPfPostal Code: Country:

v

< b3
E=a iy i ool

Analysis of Genomic DNA
sequences

You cloned a large piece of genomic DNA
How will you annotate it

Identify and describe introns, exon
promoters




A gene can encode more than one mRNA and protein

— Protein
T R AU

Promoter
Exon Exon Exon Exon

mepy o 0

Intron Intron Intron

| mRNA

Protein

Software for genomic DNA
analysis

GeneScan
GLIMMER
GeneMark
FGENE
GRAIL
FEX
FGENESP




GENSCAN

Identifies gene structures in genomic DNA

Organism specific versions
— Vertebrate
— Plant

About 80% accurate

GENSCAN Limitations

A predicted gene may splice together exons
from two real genes

Two predicted genes may be one real gene

Designed for human/vertebrate genomic
sequences
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2 New GENSCAN Web Server at MIT - Microsoft Internet Explorer
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390514
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390574
ttttbtgotga LELLLELELE tttttatcag ceasastaga casttatatt aatasagtac
390634
cagoggtact atgagatacy tasagaggga acagattttt ggttococtatg tagacttaat
390694
gtagtocttge aaggsaccas tttoctggata ceactogtac actaattota ttatcasact
390754
gtotttacas coctgeactat ghtttasage ceactgtgag saccatgott tttgotgatg
390514

T ult: T your
Fun GEMNSCAN Clear Input

This server was kindly donated by COMPAQ

4 Internet




a3 http: /genes.mit.edufGS/16:28:53. pdf - Microsoft Internet Explorer
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GENSCAN predicted genes in sequence 16:28:53
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GLIMMER

Microbial DNA




2l The GLIMMER Home Page - Microsoft Internet Explorer;
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Privacy Statement .
Glimmer 2.13's Accuracy

Jnis:se:r.fccg:ioi:}y::‘h;er Organism Motes Gi?;;;zfs:;d GLIFDEI\HERI?%.IB Total genes annotated | Total genes predicted

A ferroomxidans 2 2054 2026 93.6% 3215 3178

A fulzidus 2 1129 1128 | 99.9% 2431 2475

B. anthracis 2 3458 3444 99.6% 5507 5385

B. subtlis 3 4063 3979 97.5% 5231 4747

B. wolbachia 2 712 70 997% 1299 1226

C. crescentus 2 2205 2186 99.1% 3763 3850

C. jejuni 1 1341 1340 | 99.9% 1836 1869

C. perfringens 2 2153 2144 99.6% 2574 2863

C. tepidum 2 1304 1289 | 99.6% 2281 2165

D. ethenogenes 2 1141 1127 | 98.8% 1591 1544

E coli 2 861 835 | 993% 4174 4121

F. succinogenes 2 2113 2105 | 9%.6% 3256 3210

G. sulfirreducens | 2 2462 2433 93.8% 3468 3711

H. mfluenza 2 1132 1131 | 99.5% 1740 1785

H. pylori 2 892 886 | 99.3% 1587 1678

L. monocytogenes | 2 2084 2079 | 99.8% 2847 2778

M. capsulatus 2 2132 2083 93.2% 3002 3434

M. tuberculosis 2 2181 2177 99.4% 4245 4245 N
&= =a = Ty o I om eos caca Goma —

GeneMark

A family of gene prediction programs

Bacteria

Eukaryotes

Viruses
http://genes.mit.edu/GENSCANinfo.html




Eukaryotic GeneMark Accuracy

Arabidopsis thaliana Gene structure prediction

Frame-independent validation Frame-dependent validation
e oe we me cef  oef wef
Program Predicted correct overlapping wrong missing Semsitivity Specificity Ratio Splht Fused Semsitivity Specificity Ratio corect overlapping
eXONs  exons  exans exons exons  Sne Spe WE  exons exons Snef Spef Wef  exons  exons
GENSCAN 938 632 24 811 06 0.70 009 10 16 0.6 0.69 012 649 182 110

GeneMark. hm 14 845 11 726 .82 0.7 008 10 4 08 0.76 010 84 14 110
MZEF prior p =001 641 o 18 87 40 0» 0.63 04 w0y 0.60 021 32 126 134
MZEF prior p = 004 846 459 16 151 38 045 0.54 018 32 4 04 031 027 4% 178 nl
MZEE prior p = 0,10 998 490 298 A0 W3 048 0.4 020 50 16 048 047 032 467 200 32

FGENE 1l 569 300 192 13 0% 054 018 56 6 08 0.3} 028 62 197 %9
GRAIL 1184 449 506 m 80 044 0.38 019 12 16 04 0.38 025 44 4 29
FEX 145 562 484 69 155 08 0.3 040 180 23 08 0.3 057 547 208 993
FGENESP ™ 419 109 403 042 059 05 7 8 04l 057 020 43 136 156

Softberry

Many software tools

Some free trial versions on-line

Some — pay for license
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|+ SEQMAN
| GEME FINDING

in Eukaryota

4 GENE FINDING
‘WITH SIMILARITY

. OPERON AND GENE
FINDING IN BACTERIA o

|+ GENE FINDING
IN VIRUSES

|+ ALIGNMENT Software
ISequencesigenomes Sumniac/ JaEs —

|« GENOME EXPLORER | putor .mc tJEIIDIIIE
finfogane annotat

. HUMAN-MOUSE-RAT Eulcaryotic: ammah plant, fungi
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cOmmunity D&

[« SEARCH FOR MOTIFS |  visualization of annotations
Ipromoters&functional | rienome Explorer

. PROTEIN VisLalization of Bacterial
STRUGTURE genome comparisan

and annotation

|+ PROTEIN LOGATION

H

YWyelcome to Softberry. Our scientific team is dedicated to deweloping and
improving  bioinformatics software to help identify genes and functional
signals, determine gene function, decipher gene expression data and select
disease-specific genes and drug target candidates. We are providing
customized solutions to analyze and compare genomes,
annotate their genes based on sequence and structure comparison,
recognition of conserved regulatory elements and defining cell location of
predicted proteins.
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Seq name: Soybean

Length of sequence: 111818 Exon thr- 0 Overlap thr- 0.0

# of potential exons: 273

26459 - 26767 - w= 30.17 ORF= 0 Single exon 26459 - 26767
37520 - 37978 + w= 24.25 ORF= 0 Single exon 37520 - 37978
53155 - 53336 - w= 21.97 ORF= 2 Internal exon 53156 - 53335
75128 - 75364 - w= 18.40 ORF= 0 Single exon 75128 - 75364
11690 - 12046 - w= 18.27 ORF= 0 Last exon 11690 - 12046
92956 - 93095 + w= 17.84 ORF= 1 Internal exon 92957 - 93094
83073 - 83280 + w= 17.52 ORF= 0 First exon 83073 - 83279
78595 - 78770 - w= 16.43 ORF= 1 First exon 78597 - 78770
41120 - 41377 - w= 15.16 ORF= 0 Single exon 41120 - 41377
8141 - 8195 + w= 14.84 ORF= 1 Internal exon 8142 - 8195
18491 - 18616 + w= 14.42 ORF= 0 Internal exon 18491 - 18616
9847 - 10112 + w= 14.19 ORF= 0 Internal exon 9847 - 10110
1417 - 1529 + w= 14.17 ORF= 0 Internal exon 1417 - 1527
93283 - 93490 - w= 14.03 ORF= 2 First exon 93284 - 93490
56351 - 56524 + w= 13.95 ORF= 0 First exon 56351 - 56524
5406 - 5838 + w= 13.94 ORF= 1 Internal exon 5407 - 5838
60628 - 60727 - w= 13.38 ORF= 2 First exon 60629 - 60727
17608 - 17713 + w= 13.16 ORF= 0 First exon 17608 - 17712

>Exon- 1 Amino acid sequence - 102 aa, chain -
MTRLIFKVIIFMQGGTSATELAGGSSLKVQSTVTEGVLVQ
HKLVEKLCLLNCHPSSWGFR KAANLGRFGLETIGLGIPG
GKSGAVFQPAGGQLGHTPGFLGV

>Exon- 2 Amino acid sequence - 152 aa, chain +
MGSKAKKKGSPEDILETLGDPPSRAKRTGTTSSPSAAIP
SSAPVRRMAPSQGPTPLPPQN HPSPPPLPLQLLVPGC
GNSRLSEHLPPTTPATPPSPTSTSPRSSSETPHAPPQR
PRPPPH AMARYGHDPPVMQFEDESFGAVIDKGGLDAPL
>Exon- 3 Amino acid sequence - 60 aa, chain —
LAKGKGAGGLHQNLRQCIRGRPVSGCGENGGLSVEAR
CTSPLSDDFFQEAVGVAASKMRF
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ablds — Dby — w=s U0y Ukk= U Dingle SHEOn Lelds — bbdy A
5339 - 53478 + w= 0.01 ORF= 0 First exon 5339 - 53476
»Exon— 1 Amino acid =equence — 102 cha
MTRLIFKVIIFMQGGTSATELAGGSSLKVQSTVTEGVLVQHKLVEKLCLLNCHPSSUGFR
KaANLGRFGLETIGLGIPGGKSGAVEFQPAGGOLGHTPGFLGY
»Exon— 2 Amino acid =equence — 152 aa. chain +
MGSKAKKKGSPEDILETLGDPPSRAKRTGTTSSPSAAIPSSAPVRRMAPSQGPTPLPPQN
HPSFPFLPLOLLVPGCGHSRLSEHLPPTTRPATPPSPTSTSPRSSSETFHAPPORPREFPPH
AMARYGHDPPVMQFEDESFGAVIDKGGLDAPL
Exo Amino acid sequence 60
LAKGKGAGGLHQNLRQCIRGRPVSGCGENGGLSVEARCTSPLSDDFFQEAVGVAASKHRF
»Exon— 4 Amino acid =s=equence — 78 aa. chain -
MAPSLGGHOGK TN LYRYOSVEKRLOLGGGHOGHGSTOVODYPSHLLHOGASGVDHPGAD
YOLTKLLGLRRGPPSSVT
»Exon— 5 Amino acid =s=equence — 118 aa. chain —
TGEGESIPIITHFNIFYRVSEHRFRGHATOEVHFRSDHGTYFSPPTGGYRESETANALQFG
KRILELQPGVOERVOGERHIYPYHLS ISGRGTHONSELVETSFHSHD INGPGGGRYOT
»Exon— 6 Amino acid s=equence — 46 aa, chain +
CPHESHIKKRYMYLNEEILKENPPPYFVHIWHLRWHOGKT wa_IJPP
»Exon: 7 Amino acid sequence 69 cha
MTPPRLHHLQTRLDPQGYQDGCQFPRAAECDCGDLRTNDKHASTLAPLFSARSLAKRSTV
PPAKQPCPP

»Exo 8 Amino acid =equence — E8 aa. chain -
MGNLGLGLTPFLDCGGLVAAbbHNbblbl11MSCLAGDHIKVHLKHKHbUSLSGFLHU
»Exon— 9 Amino acid =s=equence — 85 aa., chain -
MASLPHPTGGAHPAATLAAARAHSRDDLUOGGDAPAQTAATSSGEDASVTHGGTACSEER
SORRRSCCREEEEGGASREGRERERRERE
»Exon— 10 Amino acid sequence — 17 aa. chain +
CLSQPGRUHVPPEHKVA

»Exo 11 Amino acid sequence aa. chain +
VKSERLVKDFGFKTTPELLSMTFLMFLKPGENHQRLPPIQG
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[ Getselected sequences ] [ Selectall ] [ Deselectall ] A
[]>gi|341480?6|gb|AAQ62585.1| putative spermine/spermidine synthase [Glycine max]

Length = 763

Soore = 66.6 bits (161), Expect = Ze-10
Identities = 54/150 (36%), Positives = 56/150 (37%), Gaps = 10/150 (&%)

Query: 1 MGSEAKFKGSPEDILETLGDPPSRAKRTGTT WERMAPS QG &0
MGSEAKFKEGSPEDILETLGD 3+ +
Shijctc: 1 MGSEAKEKGSPED ILETLGDF TR KENWDNFF TLREGDSFEWNY AEWPHLREDP ————— LL3LL 55
Query: 61 EEXEXEXENIKXEEIGCGNIRLSEHL 1z0
GCGHNIRELSEHL

3bjcrt: 56 KTIPLPLPLOLLVPGCGNIRLSEHLYDAGHTAITHNIDFIEVVIGDMLEENVEDRFLMRWE 115

Query: 121 EMARYGHDPPVHQFEDESFGAVIDEGGLDA 150
n I VHQFEDESFGAVIDEGGLDA
3bjec: 116 VH-————- DMTVHQFEDESFGAVIDEGGLDA 140
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Gene Annotation Tips

Use several different prediction software
— Find Open Reading Frame (ORF)
— Find Promoter

Use software best suited for your organism
Use BLAST and GenBank

Use protein sequence and DNA coding
sequence

5’ and 3’ ends are particularly difficult
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